Pyruvate:NADP+ oxidoreductase from Euglena gracilis: limited proteolysis of the enzyme with trypsin.
Pyruvate:NADP+ oxidoreductase from Euglena gracilis, a homodimeric protein with a molecular weight of 309 kDa, is an iron-sulfur flavoenzyme that contains thiamin pyrophosphate (TPP). The functional structure of the enzyme was studied by a limited proteolysis experiment using trypsin. The evidence obtained shows that the enzyme consists of two functional domains, one of which contains an iron-sulfur cluster, which can be isolated as a homodimeric fragment of approximately 220 kDa by proteolysis. The other domain that contains FAD is released as a monomeric fragment of approximately 55 kDa. The pyruvate dehydrogenase reaction is still catalyzed by the large fragment when NADP+ is substituted by methyl viologen, while the small fragment retains a diaphorase-like electron-transfer activity from NADPH to MV. It is thus shown that pyruvate is oxidized in a CoA-dependent reaction to form CO2 and acetyl-CoA in the iron-sulfur domain, and that the two electrons formed are transferred to the FAD domain in which NADP+ is reduced. TPP is considered to be associated in the iron-sulfur domain. The NH2-terminal sequences of the enzyme and its proteolytic fragments reveal that the iron-sulfur domain occurs in the NH2-terminal side of the enzyme. For elucidation of the O2 instability of the enzyme, limited proteolysis was attempted in air. The tryptic fragment derived from the iron-sulfur domain, similar to the native enzyme, appears to be inactivated by direct contact with O2. In contrast, the FAD domain, when separated from the other domain, is quite stable in air, although the diaphorase activity decays when the native enzyme is exposed to O2.